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ADVERSE CHILDHOOD EXPERIENCES
The landmark 1998 Centers for Disease Control and Prevention (CDC) and Kaiser 
Permanente Adverse Childhood Experience (ACE) Study among 17,337 adults identified 
a set of 10 adverse experiences occurring in the first 18 years that are important for 
health.1-3 These experiences are categorized as: 

•	 Abuse—physical, emotional, or sexual;

•	 Neglect—physical or emotional; and

•	 Household challenges (originally framed as “household dysfunction”; rephrased 
by the CDC in 2015)—growing up in a household with household member 
incarceration, mental illness, substance use, parental separation/divorce, or 
intimate partner violence. 

KEY FINDINGS OF THE ACE STUDY AND 
SUBSEQUENT BODY OF RESEARCH INCLUDE: 

1.	 ACEs are highly prevalent. Two-thirds of respondents in the landmark ACE 
Study reported at least one ACE, and one in eight reported four or more ACEs.1-
3 More representative national studies have shown that one in six individuals 
report four or more ACEs.4,5 Among California adults on Medi-Cal, 69% have 
experienced at least one ACE, and 23% have experienced four or more ACEs.6 

2.	 ACEs are strongly associated, in a dose–response fashion, with some of 
the most common and serious health conditions facing our society, including 
nine of the 10 leading causes of death in the United States (US), and with earlier 
mortality (Table 1).4,7-11 
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3.	 ACEs impact all communities; however, some populations araffected 
disproportionately. The original ACE Study was conducted among a population 
that was mostly White, middle class, college-educated, and privately insured.1-3 
Subsequent studies have found a higher prevalence of ACEs in individuals who 
are racially marginalized (Black, Latinx, Native American, or multi-racial), high 
school nongraduates, unemployed or unable to work, in lower income brackets, 
uninsured or underinsured, involved in the justice system, women, and/or 
identify as lesbian, gay, or bisexual.4,5,9,14-21

Table 1. Association of ACEs with leading causes of death in the US

Leading causes of death in the U.S. (2017) Odds ratios for ≥ 4 ACEs
(relative to no ACEs)

1. Heart disease 2.1

2. Cancer 2.3

3. Accidents (unintentional injuries) 2.6

4. Chronic lower respiratory disease 3.1

5. Stroke 2.0

6. Alzheimer’s disease or dementia 11.2

7. Diabetes 1.4

8. Influenza and pneumonia unknown

9. Kidney disease 1.7

10. Suicide (attempts) 37.5

The extensive body of literature on the impacts of ACEs meets the Bradford Hill criteria 
for establishing likely causality (cause-and-effect) from observational data.12,13
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THE TOXIC STRESS RESPONSE
Stressors are normal parts of life, serving a valuable function in healthy 
development, but toxic stress is different from positive or tolerable stress (Figure 
1). When significant doses of adversity are experienced during critical and sensitive 
periods of early life development, without adequate buffering protections of safe, 
stable, and nurturing relationships and environments, they can lead to dysregulation of 
the biological stress response, and to long-term disruption of neuro-endocrine-immune-
metabolic and genetic regulatory mechanisms. 

This is called the “toxic stress response,”6-12 defined by the National Academies of 
Science, Engineering, and Medicine’s 2019 consensus report as “prolonged activation 
of the stress response systems that can disrupt the development of brain architecture 
and other organ systems, and increase the risk for stress-related disease and cognitive 
impairment, well into the adult years… For children, the result is the disruption of the 
development of brain architecture and other organ systems and an increase in lifelong 
risk for physical and mental disorders.”22 

Figure 1. Examples of positive, tolerable, and toxic stress. Reproduced with permission from Elsevier; Bucci M, 
Marques SS, Oh D, Harris NB. Toxic stress in children and adolescents. Advances in Pediatrics 2016; 63: 403–28. 
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	⊲ Acting through the toxic stress response, 
exposure to ACEs can set up transmission 
of health risks across generations by 
altering parental biology and behavior 
in ways that can affect the development 
and health of their children, and for future 
generations to come. 

ADDITIONAL RISK FACTORS FOR 
TOXIC STRESS
In addition to the original 10 ACEs, other types of adversity, including racism and poverty, 
are also potential risk factors for developing a toxic stress response.23-31 Further research 
is currently underway to assess the extent to which these and other important social 
determinants of health, such as food and housing insecurity, may act directly through 
the toxic stress pathway or may mediate or moderate the toxic stress response.

REFERENCES
1.	 Felitti VJ, Anda RF, Nordenberg D, et al. Relationship of childhood abuse and household dysfunction to 

many of the leading causes of death in adults: The Adverse Childhood Experiences (ACE) Study. American 
Journal of Preventive Medicine 1998; 14(4): 245–58.

2.	 Dube SR, Felitti VJ, Dong M, Giles WH, Anda RF. The impact of Adverse Childhood Experiences on health 
problems: Evidence from four birth cohorts dating back to 1900. Preventive Medicine 2003; 37(3): 268-77.

3.	 Anda RF, Felitti VJ, Bremner JD, et al. The enduring effects of abuse and related adverse experiences 
in childhood: A convergence of evidence from neurobiology and epidemiology. European Archives of 
Psychiatry and Clinical Neuroscience 2006; 256(3): 174–86.



5
For more detail and information, read Roadmap for Resilience: The California Surgeon General’s 
Report on Adverse Childhood Experiences, Toxic Stress, and Health at https://osg.ca.gov/

4.	 Merrick MT, Ford DC, Ports KA, et al. Vital signs: Estimated proportion of adult health problems 
attributable to Adverse Childhood Experiences and implications for prevention—25 states, 2015–
2017. Morbidity and Mortality Weekly Report 2019; 68(44).

5.	 Merrick MT, Ford DC, Ports KA, Guinn AS. Prevalence of Adverse Childhood Experiences from the 2011-2014 
Behavioral Risk Factor Surveillance System in 23 states. JAMA Pediatrics 2018; 172(11): 1038–44.

6.	 California Department of Public Health, Injury and Violence Prevention Branch (CDPH/IVPB), California 
Department of Social Services, Office of Child Abuse Prevention, California Essentials for Childhood 
Initiative, University of California Davis, Violence Prevention Research Program, Firearm Violence Research 
Center. Adverse Childhood Experiences data report: Behavioral Risk Factor Surveillance System (BRFSS), 
2011-2017: An overview of Adverse Childhood Experiences in California. California: California Department of 
Public Health and the California Department of Social Services, 2020.

7.	 Centers for Disease Control and Prevention. Ten leading causes of death and injury, United States, 2017. 
2017. https://www.cdc.gov/injury/wisqars/LeadingCauses.html (accessed Sep 15, 2020).

8.	 Hughes K, Bellis MA, Hardcastle KA, et al. The effect of multiple Adverse Childhood Experiences on health: 
A systematic review and meta-analysis. The Lancet Public Health 2017; 2(8): e356–e66.

9.	 Center for Youth Wellness. A hidden crisis: Findings on Adverse Childhood Experiences in California: Center 
for Youth Wellness, 2014.

10.	 Brown DW, Anda RF, Tiemeier H, et al. Adverse Childhood Experiences and the risk of premature mortality. 
American Journal of Preventive Medicine 2009; 37(5): 389-96.

11.	 Petruccelli K, Davis J, Berman T. Adverse Childhood Experiences and associated health outcomes: A 
systematic review and meta-analysis. Child Abuse & Neglect 2019; 97: 104127.

12.	 Hill AB. The environment and disease: association or causation? Proceedings of the Royal Society of 
Medicine 1965; 58(5): 295-300.

13.	 Fedak KM, Bernal A, Capshaw ZA, Gross S. Applying the Bradford Hill criteria in the 21st century: How data 
integration has changed causal inference in molecular epidemiology. Emerging Themes in Epidemiology 
2015; 12(1): 14.

14.	 Waehrer GM, Miller TR, Silverio Marques SC, Oh DL, Burke Harris N. Disease burden of Adverse Childhood 
Experiences across 14 states. PLoS One 2020; 15(1): e0226134.

15.	 Morris G, Berk M, Maes M, Carvalho AF, Puri BK. Socioeconomic deprivation, Adverse Childhood Experiences 
and medical disorders in adulthood: Mechanisms and associations. Molecular Neurobiology 2019; 56(8): 
5866-90.

16.	 Miller GE, Chen E, Parker KJ. Psychological stress in childhood and susceptibility to the chronic diseases of 
aging: Moving toward a model of behavioral and biological mechanisms. Psychological Bulletin 2011; 137(6): 
959-97.

https://www.cdc.gov/injury/wisqars/LeadingCauses.html


6
For more detail and information, read Roadmap for Resilience: The California Surgeon General’s 
Report on Adverse Childhood Experiences, Toxic Stress, and Health at https://osg.ca.gov/

17.	 Maguire-Jack K, Lanier P, Lombardi B. Investigating racial differences in clusters of Adverse 
Childhood Experiences. American Journal of Orthopsychiatry 2019.

18.	 Liu SR, Kia-Keating M, Nylund-Gibson K, Barnett ML. Co-occurring youth profiles of Adverse 
Childhood Experiences and protective factors: Associations with health, resilience, and racial disparities. 
American Journal of Community Psychology 2019.

19.	 Liu SR, Kia-Keating M, Nylund-Gibson K. Patterns of adversity and pathways to health among White, Black, 
and Latinx youth. Child Abuse & Neglect 2018; 86: 89-99.

20.	Baglivio MT, Swartz K, Sayedul Huq M, Sheer A, Hardt NS. The prevalence of Adverse Childhood Experiences 
(ACEs) in the lives of juvenile offenders. Journal of Juvenile Justice 2014; 3: 1-23.

21.	 Mersky JP, Janczewski CE, Topitzes J. Rethinking the measurement of adversity: Moving toward second-
generation research on Adverse Childhood Experiences. Child Maltreatment 2017; 22(1): 58-68.

22.	National Academies of Sciences, Engineering, and Medicine. Vibrant and healthy kids: Aligning science, 
practice, and policy to advance health equity. Washington, DC: The National Academies Press, 2019.

23.	Heard-Garris NJ, Cale M, Camaj L, Hamati MC, Dominguez TP. Transmitting trauma: A systematic review of 
vicarious racism and child health. Social Science & Medicine (1982) 2018; 199: 230-40.

24.	Krieger N, Rowley DL, Herman AA, Avery B, Phillips MT. Racism, sexism, and social class: Implications for 
studies of health, disease, and well-being. American Journal of Preventive Medicine 1993; 9(6): 82-122.

25.	Pachter LM, Coll CG. Racism and child health: A review of the literature and future directions. Journal of 
Developmental and Behavioral Pediatrics 2009; 30(3): 255-63.

26.	Priest N, Paradies Y, Trenerry B, Truong M, Karlsen S, Kelly Y. A systematic review of studies examining 
the relationship between reported racism and health and wellbeing for children and young people. Social 
Science & Medicine 2013; 95: 115-27.

27.	Trent M, Dooley DG, Dougé J. The impact of racism on child and adolescent health. Pediatrics 2019; 144(2): 
e20191765.

28.	Johnson SB, Riis JL, Noble KG. State of the art review: Poverty and the developing brain. Pediatrics 2016; 
137(4): e20153075-e.

29.	McEwen CA, McEwen BS. Social structure, adversity, toxic stress, and intergenerational poverty: An early 
childhood model. Annual Review of Sociology 2017; 43(1): 445-72.

30.	Miller GE, Chen E. Unfavorable socioeconomic conditions in early life presage expression of 
proinflammatory phenotype in adolescence. Psychosomatic Medicine 2007; 69(5): 402-9.

31.	 Miller GE, Chen E, Fok AK, et al. Low early-life social class leaves a biological residue manifested by 
decreased glucocorticoid and increased proinflammatory signaling. Proceedings of the National Academy 
of Sciences 2009; 106(34): 14716-21.


